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Abstract 
The negative consequences of chronic alcohol abuse are well known, but heavy episodic 
consumption ("binge drinking") is also associated with significant personal and societal harms. 
Aggressive tendencies are increased after alcohol but the mechanisms underlying these changes 
are not fully understood. While effects on behavioural control are likely to be important, other 
effects may be involved given the widespread action of alcohol. Altered processing of social 
signals is associated with changes in social behaviours, including aggression, but until recently 
there has been little research investigating the effects of acute alcohol consumption on these 
outcomes. 
Recent work investigating the effects of acute alcohol on emotional face processing has 
suggested reduced sensitivity to submissive signals (sad faces) and increased perceptual bias 
towards provocative signals (angry faces) after alcohol consumption, which may play a role in  
alcohol-related aggression.  
Here we discuss a putative mechanism that may explain how alcohol consumption 
influences emotional processing and subsequent aggressive responding, via disruption of OFC-
amygdala connectivity. While the importance of emotional processing on social behaviours is 
well established, research into acute alcohol consumption and emotional processing is still in its 
infancy. Further research is needed and we outline a research agenda to address gaps in the 
literature.  
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1. Introduction 
While a link between aggression and acute alcohol consumption is well established 
[Bushman et al., 1990, Chermack et al., 1997, Hoaken et al., 2003], the nature of this 
relationship is not fully understood. Alcohol may increase aggression directly, but a direct 
pharmacological mechanism is somewhat undermined by the fact that not every drinking episode 
results in heightened aggression or violence. Instead, alcohol's pharmacological action may be 
indirect, via disruption of a cognitively-mediated system that, in turn, increases the likelihood of 
an aggressive response [Bushman, 1997]. At doses consistent with normal consumption, alcohol 
causes disruption of frontal areas of the brain that control executive functions, and these frontal 
effects may mediate the alcohol-aggression relationship [Giancola, 2000; 2004]. However, areas 
within the frontal cortex, such as the orbitofrontal cortex (OFC), are also involved in the 
perception and regulation of emotion. Effective emotional processing is vital for social 
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functioning, and dysregulation of emotional circuitry has been identified as a factor underlying 
impulsive aggression [Davidson et al., 2000]. Therefore, disruption of these processes may 
represent an additional mechanism by which acute alcohol consumption increases aggression. 
For example, in normal functioning there is a tendency to attend to emotionally-valenced stimuli, 
particularly if the stimuli convey threat (e.g., angry faces) [Holmes et al., 2009]. This is adaptive 
as it facilitates early identification of potentially hazardous encounters, but can result in 
inappropriate behavioural responses when impaired [Davidson et al., 2000]. Furthermore, 
deficits in emotional processing have been reported in those with aggressive traits [Kimonis et 
al., 2006, Hoaken et al., 2007, Lee et al., 2009], and similar deficits have been identified 
following chronic alcohol abuse [Oscar-Berman et al., 1990, Townshend et al., 2003, Foisy et 
al., 2007]. 
Here we review the literature on the effects of alcohol on the processing of emotionally 
salient cues, and argue that dysregulated emotional processing following acute alcohol 
consumption mediates alcohol-related aggression. We suggest that disrupted processing of 
emotionally-salient cues after alcohol instigates aberrant social and emotional responses, which 
are further exacerbated by the concomitant disruption of behavioural control and evaluation of 
behavioural consequences. 
2. Alcohol and Aggression 
There is an extensive literature examining the association between both chronic and acute 
alcohol consumption and various types of aggressive behaviour [Pihl et al., 2009], including 
interpersonal violence between strangers [Cogan et al., 2006] intimate partner aggression 
[Leonard et al., 1992, Leonard et al., 1996, Foran et al., 2008], sexual aggression [Testa, 2002], 
violent crime [Murdoch et al., 1990, Zhang et al., 1997, Mcclelland et al., 2001, Franklin et al., 
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2010] and homicide [Darke, 2010]. Forensic data have identified general alcohol consumption as 
a risk factor for violent crime [Murdoch et al., 1990, Lipsey et al., 1997, Lundholm et al., 2012], 
and this may be stronger in societies where drinking to intoxication is common [Graham et al., 
2011]. Studies in the general population show that lifetime / habitual levels of drinking correlate 
positively with the perpetration of aggressive acts [Scott et al., 1999, Wells et al., 2000, Bye, 
2007], as well as the likelihood of being the victim of violence [Scott et al., 1999, Shepherd et 
al., 2006]. Furthermore, greater alcohol outlet density and longer opening hours are associated 
with greater reports of violent crimes and injury resulting from violence [Ray et al., 2008, 
Schofield et al., 2013], particularly in low income and high population density areas [Resko et 
al., 2010, Liang et al., 2011, Livingston, 2011, Mair et al., 2013].  
The effect of alcohol on aggression may be greater for physical displays of aggression, 
rather than verbal aggression [Wells et al., 2000], and when heaviness of drinking or 
intoxication, rather than frequency, are considered [Wells et al., 2000, Richardson et al., 2003, 
Wells et al., 2003]. Many studies have compared lifetime or general drinking rates with general 
aggression. However, event level studies (which analyse whether alcohol was consumed at the 
time of an aggressive incident), indicate that a high proportion of aggressive episodes occur after 
one or more of the individuals involved in the incident have recently consumed alcohol. A 
Canadian study of the general population reported that individuals had consumed alcohol in 38% 
of arguments, 57% of threats and 68% of physical assaults [Wells et al., 2000], while a study of 
US college freshmen reported that alcohol consumption occurred in 9% of cases of general 
aggression, and 28% of cases of sexual aggression [Stappenbeck et al., 2010].  
These findings are compelling but, historically, much of the data have been drawn from 
clinical and criminal cohort studies that often lack appropriate comparison groups, and only 
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include cases that result in police involvement or hospitalisation. More recently, there has been 
an increase in the number of population-based surveys, utilising existing national statistics or 
telephone / postal survey methods, but response biases and memory recall inaccuracies are 
problematic when using self-report retrospective accounts. In particular, the correlational nature 
of the data precludes causal inferences, while the focus on general patterns of use does not 
address the specific effects of acute consumption. Experimental studies that directly manipulate 
alcohol consumption address the question of causality and can examine other important features 
of the relationship, such as individual differences. Findings from animal studies support a causal 
link between acute alcohol consumption and aggression, and have demonstrated positive effects 
of alcohol on relevant variables, including greater risk of victimisation [Miczek et al., 1977, 
Miczek et al., 1984], lengthening of aggressive episodes [Miczek et al., 1992], disinhibition of 
suppressed behaviours (including suppressed aggression in unfamiliar environments) [Miczek et 
al., 1980, Miczek et al., 1998] and reduced responsivity to submissive signals [Miczek et al., 
1997]. There is substantial individual variation, with only a minority of animals consistently 
displaying aggressive behaviours after alcohol [Miczek et al., 1998, Fish et al., 2002]. Biological 
and behavioural explanations of this variation include differing levels of testosterone [Debold et 
al., 1985], serotonin receptor mRNA expression in the pre-frontal cortex [Chiavegatto et al., 
2010], and baseline/trait levels of aggression [Blanchard et al., 1987]. 
Most laboratory experiments of human aggressive behaviour have utilised variants of the 
Buss teacher-learner [Buss, 1961] or Taylor reaction time [Taylor, 1967] tasks. In both, the 
participant is required to deliver an electric shock when a fictitious opponent (an experimental 
confederate) makes an error (Buss) or is slower to respond than the confederate in competitive 
trials (Taylor); the dependent variable is typically the average level of shock set by the 
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participant, although alternatives such as number of extreme shocks have been used [Mccloskey 
et al., 2009]. Despite some methodological differences across studies, the widespread use of 
these tasks enables reasonable comparability, and these support a causal relationship between 
alcohol and heightened aggression. In a meta-analysis of 30 studies (in males), Bushman and 
Cooper [1990] considered four comparisons: alcohol vs. placebo (i.e., non-alcoholic drink 
disguised as alcohol), alcohol vs. control (i.e. a non-alcoholic drink described as non-alcoholic 
and not disguised as alcohol), anti-placebo (i.e., an alcoholic beverage described as non-
alcoholic) vs. control, and placebo vs. control. This enabled the independent analysis of alcohol 
and expectancy effects of alcohol, and indicated an effect of alcohol vs. placebo (d = 0.61, CI = 
0.51-0.70). However, there was no evidence of an effect of anti-placebo vs. control (which best 
models a pure pharmacological comparison), leading the authors to conclude that the relationship 
is not due to a direct pharmacological effect of alcohol. However, Chermack and Taylor [1995] 
found effects of alcohol on aggression regardless of participants’ expectancies. They suggest that 
the expectancy that alcohol increases aggression may facilitate intense levels of aggression under 
high provocation. In a narrative summary of research using the Taylor task, Taylor and 
Chermack [1993] suggested that aggression proceeds through sequential stages, identified as pre-
escalation, escalation and post-escalation, and that differences can be observed between 
intoxicated and sober individuals throughout these stages. For example, intoxicated individuals 
are more likely to set higher shocks earlier (i.e., during the pre-escalation stage), and are slower 
to reduce levels of shock if their opponent does so. However, intoxicated individuals rarely set 
the highest level of shock, indicating that they retain a level of control, and are sensitive to social 
influence.  
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The alcohol-related aggression literature is large and diverse, with important limitations 
including differences in the populations studied (e.g., adolescents, college students, convicted 
criminals and clinical populations), and contradictory results possibly due to failure to identify 
and control for factors mediating or moderating the relationship. Despite this, the overall 
consensus indicates a positive causal relationship between acute alcohol consumption and 
aggression. Nevertheless, alcohol consumption clearly does not always result in aggression 
across individuals and situations. Therefore, alcohol consumption per se is not sufficient to 
explain heightened aggression, and is likely to operate via cognitive mechanisms – exposure to 
alcohol cues also increases in aggression and aggressive cognitions, implying a role for learned 
associations [Subra et al., 2010]. The specific mechanisms underlying the alcohol-aggression 
relationship are therefore complex, with alcohol affecting multiple systems and processes that 
make aggression more likely, but not inevitable [Graham et al., 2000].  
Several explanations of how alcohol consumption may increase the probability of 
aggression have been proposed. One of the most prominent is disinhibition of behaviour. It is 
now well established that alcohol consumption leads to impairments in cognitive functioning 
[Bartholow et al., 2003, Casbon et al., 2003], in particular executive function and behavioural 
control [Giancola, 2000]. These processes are controlled by prefrontal regions of the brain, 
which are particularly vulnerable to disruption and damage following acute and chronic alcohol 
consumption [Volkow et al., 1995, Harper, 1998, Oscar-Berman et al., 2007, Harris et al., 2008, 
Makris et al., 2008]. Therefore, socially unacceptable or risky behaviours may occur following 
alcohol consumption because frontal regulatory systems that usually inhibit impulsive 
responding are disrupted. There is evidence of individual sensitivity to these effects; for 
example, individuals high in sensation seeking show greater impairment in inhibitory control 
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after alcohol than those low in sensation seeking [Fillmore et al., 2009]. If impairments in 
behavioural control mediate the alcohol-aggression relationship, we might expect more alcohol-
related aggression in these susceptible individuals, for which there is some support [Cheong et 
al., 1999].  
Alcohol may also promote aggression indirectly via its anxiolytic properties. Sayette 
[1993] developed an appraisal-disruption model to account for alcohol’s attenuation of the stress 
response. According to this model, stress-dampening effects occur because alcohol disrupts 
appraisal of stressful information, resulting in lower negative affect, autonomic arousal, and 
anxiety in relation to personal harms or social sanctions. Alcohol may therefore facilitate 
aggression by reducing anxiety and increasing approach behaviours in threatening or hostile 
situations, and/or by reducing tendencies to relent when threatened [Vogel-Sprott, 1967, 
Lindman, 1983].  
According to a two-factor model of aggression [Geen, 1990], these "background" 
variables of behavioural disinhibition and anxiety reduction interact with a second environmental 
factor, related to frustrating or provocative cues, to induce arousal and anger. While these may be 
related to genuine threat, alcohol can also distort perception of social cues, such that intoxicated 
individuals are more likely to erroneously perceive threat and provocation [Zeichner et al., 1979; 
1980, Steele et al., 1985, Pernanen, 1991].  
Alcohol myopia theory (AMT) [Steele et al., 1990] posits that alcohol disinhibits 
behaviour by narrowing attentional focus to the most salient environmental cues [Steele et al., 
1990, Giancola et al., 2011]. This occurs due to alcohol’s negative impact on cognitive 
processing capacity. AMT can be used to explain a wide range of disinhibited behaviours after 
alcohol, including risky sexual behaviours and drink driving [Giancola et al., 2010]. In the case 
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of alcohol-related aggression, attention will be preferentially allocated to attention-grabbing 
provocative cues that signal (real or perceived) danger or attack, over non-provocative cues that 
may otherwise attenuate aggression. This implies that alcohol would decrease aggression when 
the salience of inhibitory cues is increased, which has been supported empirically [Giancola et 
al., 2007]. 
Given the contexts in which alcohol is commonly consumed, we propose that social cues 
are of particular importance. More specifically, this myopic effect may extend to emotionally 
salient cues including facial expressions of emotion. In addition to the attentional changes 
implicated by AMT, we propose that alcohol alters perception of emotional cues, thereby 
increasing the likelihood of (erroneously) perceiving social cues as threatening. In line with this 
model, Nelson and Trainor [2007] identify impaired recognition of social cues and impulsivity as 
important components underlying uncontrolled aggression. We suggest that this, coupled with 
behavioural disinhibition and attentional myopia, creates a volatile cognitive state that 
significantly increases the likelihood of aggression following acute alcohol consumption. 
3. Emotional facial processing and behaviour 
The processing of emotional cues has been shown to impact on behaviour in the non-
intoxicated state. Facial expressions are of particular importance as they are a rich source of 
emotional information, enabling the viewer to infer the thoughts, feelings, mood and intentions 
of others. Six primary emotional expressions (fear, sadness, disgust, anger, surprise and 
happiness) are recognised cross-culturally, suggesting that an innate neurobiological system 
exists to recognise these basic emotions. This is supported by work in infants showing that the 
use of social cues, including emotional faces, develops early [Mineka et al., 1984, Klinnert et al., 
1987]. In infancy there is a preference for viewing positive versus negative faces, but as the child 
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develops negative faces are attended to for longer and are used increasingly to guide behaviour 
[Klinnert, 1983]. The ability to recognise facial expressions in childhood is also predictive of 
later social and academic competence [Izard et al., 2001], and impaired emotional face 
processing is observed in children with high levels of aggression [Kimonis et al., 2006]. In 
adults, emotional expressions guide social interactions and behaviour; for example, facial 
displays of sadness and fear are distress cues that can inhibit aggression and promote prosociality 
in others [Miller et al., 1988, Eisenberg et al., 1989, Marsh et al., 2007], while displays of anger 
can curtail unwanted or socially unacceptable behaviour [Blair et al., 1999]. However, in some 
circumstances where there is perceived threat to the self, social status or resources, the primary 
adaptive response can be approach behaviour towards the source of threat in order to overcome it 
(if the threat is perceived as surmountable), rather than lose social position or resources 
[Wilkowski et al., 2010]. 
The ability to quickly identify and respond to danger in the environment conveys 
substantial survival advantage, and threat-related stimuli therefore enjoy a processing advantage 
[Vuilleumier et al., 2001, Calvo et al., 2005]. This includes threat-related facial expressions 
[Holmes et al., 2009, Feldmann-Wustefeld et al., 2011, Marinetti et al., 2012], even when 
presented at low levels of awareness [Mogg et al., 1999]. However, this bias may lead to socially 
undesirable behaviour if dysregulated. In an integrated model of emotion and cognition in 
psychopathy, Blair [2005] proposes that a failure to efficiently process distress cues (e.g., sad or 
fearful faces) can result in inappropriate aggressive responses, due to failure to engage the 
normal inhibitory responses. Consistent with this model, impairments in processing of facial 
emotions is seen in aggressive or aggression-prone populations, including schizophrenic patients 
that present violent or psychopathic traits [Marwick et al., 2008], violent offenders [Hoaken et 
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al., 2007], sex offenders [Gery et al., 2009], intermittent explosive disorder patients [Best et al., 
2002], individuals with attention deficit/hyperactivity disorder symptoms [Sinzig et al., 2008] 
and individuals with psychotic [Blair et al., 2001] or anti-social [Marsh et al., 2008, Pfabigan et 
al., 2012] traits or disorders. In addition, children and adolescents identified as having disruptive 
or anti-social behaviour problems show deficits in facial emotion recognition [Wright et al., 
2000], and altered neural, physiological and behavioural responses to emotionally expressive 
faces and situations [Dougherty et al., 1999, Aleman et al., 2005] and negatively valenced and 
distressing stimuli [Sterzer et al., 2005, Kimonis et al., 2006]. 
These findings have been echoed in non-clinical and non-forensic samples. For example, 
Hall [2006] report that self-reported aggressive tendencies positively correlate with 
misidentification of anger in a facial recognition task. Yet arguably the strongest evidence for a 
causal effect of emotional recognition on behaviour comes from research showing behavioural 
changes following emotional recognition manipulation. Using an adapted psychophysical 
computer-based task, Penton-Voak et al. [Penton-Voak et al., 2013] modified biases in emotion 
recognition by promoting recognition of happiness (over anger) in a group of healthy volunteers 
and a group of adolescents with problem behaviours (either criminal offenders or deemed “at 
risk” of criminal offending). Training resulted in a shift in bias to perceiving happiness in both 
cohorts relative to controls (“placebo” training). Furthermore training led to decreases in self-
reported anger and aggression in both groups, and decreases in independently-rated aggression in 
the juvenile sample. 
4. Alcohol and emotional face processing  
Sterzer and colleagues [2005] suggest that the propensity towards aggressive behaviour in 
conduct disorder may be due to a combination of impairment in recognition of emotional stimuli 
Alcohol, aggression and emotional face processing 
13 
 
and the ability to control emotional behavioural responses. We argue that a similar profile of 
impairment may exist following acute alcohol consumption. A specific tendency to perceive 
provocation signalled by angry expressions, for example, paired with reduced behavioural 
control, may enhance the overall likelihood of aggressive behaviour when intoxicated. There are 
several key findings which support this. First, different emotional expressions seem to be 
predominantly processed by different brain regions [Adolphs, 2002]. It is therefore plausible that 
site-specific disruption induced by a pharmacological agent, such as alcohol, could cause 
selective impairment in the processing of specific emotional expressions, such as those signalling 
threat. Second, disrupted facial processing is present in several population subtypes associated 
with heightened levels of aggression. While a causal relationship needs to be established 
empirically, this link supports the hypotheses that alcohol-related disruption to facial processing 
could promote some incidence of aggression. Third, emotional processing impairments have 
been observed following chronic alcohol abuse, indicating that alcohol disrupts processes that 
underlie emotional processing at least when taken repeatedly.  
Alcohol-dependent participants show deficits in the recognition of emotional facial 
expressions when compared to healthy control groups and patients with a range of neurological 
disorders [Hulshoff Pol et al., 2001]. These deficits include slower identification times [Foisy et 
al., 2007], reduced identification accuracy [Schneider et al., 1998], overestimations of emotional 
intensity [Philippot et al., 1999] and hostile attribution bias (i.e., a tendency to erroneously label 
expressions such as sadness or disgust as anger) [Philippot et al., 1999, Frigerio et al., 2002]. 
Altered emotional face processing may be of particular importance as it appears to be related to 
social and interpersonal problems that are common in alcoholism [Kornreich et al., 2001]. 
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Although the underlying nature of these deficits are not known, there are several plausible 
explanations, including problems in visuospatial processing that may precede alcohol 
dependency [Philippot et al., 1999], altered amygdala sensitivity, dysregulation of pre-frontal 
regions [Pfefferbaum et al., 1998, Chanraud et al., 2007, Makris et al., 2008], and disruption of 
cortico-limbic circuitry [Marinkovic et al., 2009]. Reduced or altered responses (e.g., amygdala 
hypoactivity) to emotionally-salient stimuli, including facial emotional expressions, have been 
observed in individuals with a familial history of alcoholism [Miranda et al., 2002, Glahn et al., 
2007], suggesting that at least part of this deficit is genetically-influenced and may precede 
drinking onset. 
In contrast, there is a lack of research investigating the acute effects of alcohol on 
processing of facial emotional expressions in social, non-dependent, drinkers. While data from 
chronic populations is informative, the effects of acute alcohol and the processes underlying 
these effects may differ markedly from chronic alcohol use. Tucker and Vuchinich [1983] used a 
balanced-placebo design to assess the effects of acute alcohol consumption and expectancy of 
consuming alcohol on emotion recognition. Male and female social drinkers were randomised to 
either receive 0.50 g/kg alcohol or placebo, and instructed that they had received alcohol or 
placebo, in a crossover design. The study found reduced overall emotion recognition accuracy 
after alcohol consumption, which was greater in those who had been told that they had received 
alcohol, indicating an additive effect of expectancy. As analyses were not stratified by emotion 
type, it is unclear whether alcohol had emotion-specific effects. More recently, Kano and 
colleagues [2003] reported that 0.14 g/kg alcohol speeded discrimination of happy-neutral morph 
faces compared with 0.56 g/kg alcohol, but not placebo. There were no effects on the 
discrimination of negative facial expressions (anger, surprise, sadness). The interpretation of 
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these results is complicated by the use of reaction time as the dependent variable, which provides 
little information on the mechanism by which performance is altered. Furthermore, the task 
lacked sensitivity as the facial stimuli comprised only four levels of emotional intensity for each 
emotion (0%, 33%, 66% and 100%).  
More sensitive measures of emotional processing have been developed by modifying 
tasks typically used to measure perceptual sensitivity in visual psychophysics. This allows a 
standard facial stimulus (i.e., neutral face) to be presented alongside a second facial stimulus (of 
the same individual) that varies in the degree of emotional expression. By using a larger range of 
stimuli, varying in intensity between the neutral and emotional expression exemplars across a 
number of emotional expressions, and asking participants to identify the stimulus containing the 
relevant emotion over repeated trials, a measure of perceptual threshold can be obtained. Scores 
on this task are an index of how much emotional information is required in a face in order for it 
to be reliably identified (i.e., recognition sensitivity). Using this task, we [Craig et al., 2009] 
investigated the effect of an acute dose of 0.4 g/kg alcohol on the processing of angry, happy and 
sad emotional expressions in social alcohol drinkers. Alcohol impaired the ability to identify 
sadness compared to placebo (i.e., reduced sensitivity), but there was no difference in the 
identification of anger or happiness. A selective effect of alcohol on identification of sadness was 
partially replicated in follow-up studies. First, a within-subject study using three doses of alcohol 
(0.0, 0.2, 0.4 g/kg) found a three-way interaction between alcohol dose, participant sex and 
emotion, with male participants showing a reduced sensitivity to sadness compared to females 
after the highest dose of alcohol [Attwood et al., 2009]. More recently, a study using dynamic 
facial morphing sequences using three doses of alcohol (0.0, 0.4 and 0.8 g/kg) found a higher 
response bias to neutral expressions after the low dose [Kamboj et al., 2012]. Further analysis 
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indicated a tendency to misidentify sadness as neutral, with no effects on other emotions. This 
relative inability to identify sadness in faces has implications for alcohol-related aggression, as 
sadness may be seen as a sign of submission [Hart, 2011], which may curtail aggressive 
behaviour [Miczek et al., 1977].  
The lack of increased sensitivity to anger after alcohol is unsurprising considering that 
alcohol is generally associated with impaired performance. Rather than increase sensitivity to 
anger, alcohol may induce a bias towards perceiving it, particularly when the emotional content 
is ambiguous. To address this, we developed an alternative task to assess the categorisation of 
ambiguous emotional facial stimuli (i.e., a single stimulus comprising varying degrees of two 
morphed expressions, such as angry-happy or angry-disgusted) [Attwood et al., 2009]. After 
consuming 0.4 g/kg alcohol, participants were more likely to categorise an ambiguous negative 
(anger-disgust morph) emotional face as angry, compared to placebo, but only if the target face 
was male. These data suggest that in social situations where alcohol is consumed, social drinkers 
are more likely to perceive a negative male facial cue as angry. It is plausible that these effects 
may be specific to disgusted/angry morphs as anger and disgust recognition involve neural 
regions in close proximity to each other in the orbitofrontal cortex, which may make these 
morphs particularly prone to disruption [Townshend et al., 2003]. Future research should 
examine the extent to which anger is preferentially perceived when morphed with other negative 
emotions.  
Preliminary findings therefore suggest a reduced ability to recognise distress cues (i.e., 
sad expressions), and a bias towards perceiving threat (i.e., angry expressions), after acute 
alcohol consumption. The neural mechanisms by which alcohol alters processing of emotional 
cues are yet to be established. Data from imaging, lesion and pharmacological challenge studies 
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indicate that dissociable neural regions are involved in the processing of different facial emotions 
[Kelly et al., 1988, Kirsch, 2009, Vasquez et al., 2012], with anger being linked to frontal 
regions of the brain. We next need to turn to findings that provide insight on the emotional 
circuitry of the brain. 
5. A neurological framework for the effects of alcohol within the emotional brain 
The emotional circuitry of the brain comprises a complex series of interconnections 
between numerous neural regions at all levels of the neuraxis [Adolphs, 2002]. Higher order 
association areas are required for the experience of emotion through attributing emotional 
significance to events, while lower level autonomic areas are critical in expressing emotion 
[Adolphs, 2002]. Prominent regions of the emotional brain are the OFC, amygdala and anterior 
cingulate cortex, which are highly interconnected. Damage to these areas has independently 
shown to lead to changes in emotional behaviour and the experience of emotion [Davidson et al., 
2000, Barbas et al., 2003]. 
The amygdala is known for its role in emotional processing and responding, and is 
particularly responsive to stimuli that suggest environmental threat [Ohman et al., 2001, Ohman, 
2005]. Although small, it is heterogeneous, consisting of nucleic sub-regions, each with its own 
range of functions and profile of wider connectivity (for specialised reviews, see: [Aggleton, 
1993, Davidson et al., 2000, Ledoux, 2000]). The amygdala is particularly important in the 
processing of, and response to, fearful stimuli [Romanski et al., 1992]; these automatically 
activate the amygdala in functional imaging studies [Breiter et al., 1996, Morris et al., 1996], and 
bilateral damage to the amygdala results in disproportionate deficits in the processing of fearful 
facial expressions [Adolphs et al., 1999]. 
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The amygdala has also been implicated in the processing of sad facial expressions 
[Whalen et al., 1998, Wang et al., 2005]. However, amygdala damage has not been consistently 
associated with impairments in the recognition of sadness, which raises a potentially important 
distinction between responses to emotional facial stimuli and the process of explicitly 
recognising them. As Blair and colleagues [1999] note, their finding of amygdala activation to 
sad facial expressions is discrepant with neuropsychological data showing normal recognition of 
sadness in these patients, but discrepancies between neuropsychological, neuroimaging and 
behavioural outcomes are not uncommon. It is plausible that the amygdala is not essential for 
recognising sad facial expressions, but plays other functional roles, such as in autonomic 
responses to sad stimuli [Blair et al., 1999]. In support, emotional empathy, which is 
characterised by the ability to share the emotional experience of others through affective 
reactions, is impaired following bilateral amygdala damage, while cognitive empathy (i.e., theory 
of mind-like ability to understand another’s perspective) remains unaffected [Hurlemann et al., 
2010] (for further discussion of emotional and cognitive empathy see reviews [Moya-Albiol et 
al., 2010, Shamay-Tsoory, 2011, Thoma et al., 2013]). Adolphs [2002] suggests that trying to 
link the processing of specific emotions to the amygdala may be misguided. Instead, the 
amygdala may contribute to an unspecified basic biological process important in emotional 
processing more generally, but which does not directly translate clearly to categories of emotion. 
Less is known about the neurobiology underlying other emotional expressions such as anger, 
although the amygdala would be expected to be involved to some degree. Artificial stimulation 
of the amygdala produces aggressive vocalisations in animals [Blanchard et al., 1972] and 
reduced amygdala volume is associated with aggressive tendencies [Matthies et al., 2012]. 
Amygdala activation occurs in response to angry faces [Derntl et al., 2009], and impairments in 
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the ability to recognise anger have been reported in patients with amygdala lesions [Phillips et 
al., 1997]. However these findings are not consistently replicated and, when observed, the effects 
are often not specific to anger. 
 Experiencing anger and expressing aggression engages higher-level cortical areas, 
particularly the pre-frontal cortex (PFC) [Rolls et al., 2006], and sub-regions of the PFC have 
been identified as sites that may preferentially process facial displays of anger. In particular, the 
OFC appears to be directly involved in face processing. Neurons that selectively respond to 
facial stimuli have been identified in the primate OFC [Coccaro et al., 2007] and damage to the 
OFC induces deficits in the recognition of emotions when presented in the face and in the voice 
[Hornak et al., 1996]. Moreover, Blair and colleagues [1999] showed selective activation in the 
right OFC in response to passive viewing of angry faces, compared to other negative emotions, 
and this positively correlated with the emotional intensity of the stimuli 
Patients with OFC damage often display abberant emotional responses characterised by 
heightened reactivity to emotionally valenced stimuli [Rule et al., 2002], supporting a role of the 
OFC in top-down modulation of neural responses to emotional stimuli in the healthy brain (as 
described in the dynamic filtering model of OFC function). Its role in assigning reward and 
punishment value to stimuli and behavioural reactions to stimuli extends to the social domain. 
Patients with fronto-temporal dementia, who have significant OFC atrophy, demonstrate 
insensitivity to the reward or punishment value of social cues, and often engage in inappropriate 
social behaviours, and show deficits in empathy and the processing of facial and vocal displays 
of emotion [Rolls, 2004]. It is also well established that the frontal cortex, including the OFC, is 
particularly sensitive to the effects of alcohol [Abernathy et al., 2010]. Therefore, the effects of 
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alcohol on emotional processing may be mediated by disruption to these areas and related 
circuitry, including the connectivity between the OFC and amygdala. 
Disruption of the OFC, amygdala and their connectivity has been identified as underlying 
emotional expression and recognition deficits in many disorders with emotional dysregulation 
and aggression as prominent features [Davidson et al., 2000, Hulshoff Pol et al., 2001]. 
However, more direct support regarding OFC-amygdala coupling comes from a study 
investigating neural reactivity to emotional cues in individuals with impulsive aggressive 
problems. Compared to healthy controls, patients with a diagnosis of intermittent explosive 
disorder show altered OFC-amygdala connectivity, and exaggerated amygdala activity in 
conjunction with reduced OFC activity, in response to angry facial expressions [Coccaro et al., 
2007], with amygdala activation to angry faces positively associated with prior aggressive 
behaviour. Recent fMRI data shows that acute alcohol consumption reduces functional 
connectivity between the amygdala and OFC during emotional face processing [Gorka et al., 
2013], further substantiating this system as one underlying alcohol’s effects on social behaviour 
and, in particular, as a possible mechanism underlying alcohol-related aggression. 
Davidson and colleagues [2000] suggest that the activity of the OFC in response to angry 
facial expressions is part of an emotion-behaviour regulation system. OFC inhibitory neurons 
project and terminate in portions of the amygdala which act as relay centres, innervating regions 
of the hypothalamus and brain stem that control autonomic activity. Thus, it appears that, in the 
healthy brain, the OFC mediates aggressive behaviour by suppressing limbic activation, and that 
impulsive aggression occurs when failures in this system occur [Mcdonald, 1991]. This is 
supported by animal data showing amygdala hyperactivity and orbitofrontal hypoactivity in 
aggressive rats [Marquez et al., 2013]. Thus, alcohol-induced disruption of these neurons leads 
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to a disinhibition of amygdala, which results in a state of emotional disinhibition [Rule et al., 
2002] and subsequent vulnerability to aggression. 
Taken together, these observations suggest a model of OFC functioning that may increase 
aggression through a series of cognitive and behavioural adaptions. First, attenuated OFC 
regulation of parts of the limbic system (including the amygdala) results in exaggerated or 
aberrant processing of emotional stimuli. Second, reduced OFC-related behavioural control 
increases the likelihood of an inappropriate behavioural response (e.g., aggression) to these 
stimuli. 
6. Individual Differences 
Only a small proportion of alcohol consumers reliably display alcohol-related aggression. 
Similar variation has been observed in several animal species, with only a subset of animals 
displaying aggressive behaviours after alcohol consumption [Miczek et al., 1998]. 
Understanding these individual differences is important in order to elucidate underlying 
mechanisms and to develop interventions [Parrott et al., 2012]. This section briefly discusses 
some factors that may contribute to this individual variation. While they are presented in 
isolation, many factors interact to heighten alcohol-aggression risk. 
Personality 
Aggressive personality traits predict aggressive behaviours in a sober state, and interactions 
between trait aggression/anger and alcohol have been reported in studies of alcohol-related 
aggression [Giancola, 2002, Tremblay et al., 2007, Tremblay et al., 2008]. As alcohol is a potent 
disinhibitor of behaviour, part of its action may be to amplify natural behavioural tendencies or 
cognitions, making trait aggressive individuals particularly susceptible to these effects. Although 
trait aggression is a relatively consistent predictor of alcohol-related aggression, there are also 
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interesting interactions with other personality and situational variables, such as anger control 
[Parrott et al., 2004], provocation [Bettencourt et al., 2006] and physical context. For example, 
Tremblay, Graham and Wells [2008] found that trait aggression predicted real-world aggression 
severity in a student population within all environments examined (i.e., bar/pub/nightclub, home, 
party/social event), but an interaction between alcohol and [physical] trait aggression was only 
evident in bar/pub/nightclub locations, which may reflect moderating effects of social norms.  
Individuals high in self-reported aggression are also more likely to misidentify anger in facial 
cues [Hall, 2006]. Therefore, individuals high in trait anger/aggression may have a sensitivity or 
bias towards recognising/categorising threatening emotional stimuli during alcohol intoxication, 
although this needs to be tested empirically.  
Cognition and executive function 
In a study investigating the relationship between executive function and alcohol-related 
aggression, Giancola [2004] reported that alcohol selectively increased aggression in men with 
lower executive function. However, executive function comprises numerous independent 
processes, including working memory, planning, reasoning and problem solving. Unsurprisingly, 
behavioural regulation indices appears to be one of the best predictors of alcohol-related 
aggression [Giancola et al., 2012], but it is still unclear if, and to what extent, other processes are 
also involved.  
Little research has directly assessed the effect of executive function on emotional face 
processing. Circelli, Clark and Golomb [2012] found changes in emotional recognition ability 
and visual scanning patterns of emotional faces in a group of older adults (mean age 69 years). 
The latter correlated with executive function, which implicated age-related changes in frontal 
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lobe function as underlying the differences in emotion recognition. Executive function has also 
been associated with emotion recognition deficits in adult ADHD [Ibanez et al., 2011] and 
schizophrenic/schizoaffective [Premkumar et al., 2008] patients, although a causal effect has yet 
to be established.  
Genetics 
Several genetic polymorphisms have been implicated in regulating aggressive behaviours 
following voluntary alcohol consumption, including those that encode oxytocin [Johansson et al., 
2012, Johansson et al., 2012], GABA and 5HT receptors. The GABAA subunit of the GABA 
receptor complex appears to be particularly important in the expression of aggression, and genes 
that encode the alpha and gamma units of this receptor may be markers of individuals who are 
sensitive to alcohol-related aggression [Miczek et al., 2004]. 
Serotonin has long been associated with negative emotionality and aggression [Takahashi et al., 
2011, Kulikov et al., 2012, Montoya et al., 2012]. Both 5-HT1A and 5-HT1B agonists dose-
dependently decrease alcohol-induced aggression in rodents [Miczek et al., 2001, Miczek et al., 
2002], and exaggerated aggression can be reduced to species typical levels with chronic 
administration of citalopram, a selective serotonin reuptake inhibitor [Caldwell et al., 2008]. 
Thus, genes controlling serotonin function and serotonin receptor expression (e.g., serotonin 
transporter, monoamine oxidase A tryptophan hydroxylase-2 genes) may underlie some of the 
individual variation in aggression, including aggressive responses after alcohol [Popova, 2008, 
Takahashi et al., 2011]. Sander et al. [1998] found partial support for higher frequency of the 
short allele of the SLC6A4 gene in alcohol dependent patients with concomitant personality 
disorder, and reduced levels of endogenous serotonin have been reported in Type II alcoholics 
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(i.e., a subgroup of alcohol-dependent individuals characterised by early onset of alcohol-related 
problems, more severe dependence, alcohol-related aggression, high sensation seeking and anti-
social behaviour) [Virkkunen et al., 1993].  
Dysregulated serotonergic function is a feature of many psychiatric disorders comprising deficits 
in emotional processing, such as depression and anxiety, and some of the pharmacotherapies 
used to treat these disorders target the serotonergic system. It has been proposed that these drugs 
exert their clinical effect through positive changes in emotional processing [Harmer et al., 2009]. 
It is therefore plausible that individual differences in aggression based on serotonergic function 
may be mediated, at least in part, by differences in emotional processing. Studies that manipulate 
central serotonin using acute tryptophan depletion show altered processing of emotional facial 
expressions with lowered serotonin (although the precise nature of this effects differs across 
studies) [Van Der Veen et al., 2007, Williams et al., 2007, Daly et al., 2010]. Of particular 
interest, lower serotonin is associated with reductions in functional connectivity between the 
amygdala and frontal regions in response to angry (compared to sad and neutral) faces 
[Passamonti et al., 2012]. 
Gender  
Alcohol-related aggression and violence is more commonly associated with men [Archer, 2004, 
Quinn et al., 2013]. Although there is inconsistency in findings and suggestion that differences 
are diminishing over time [Archer, 2004, Graves, 2007], experimental studies which administer 
alcohol acutely have found effects of alcohol on aggression are stronger in males than females 
[Giancola et al., 2009], and this difference may in part be mediated by sex hormones [Archer, 
2006, Oyegbile et al., 2006, Soma, 2006]. For example, testosterone is associated with selective 
Alcohol, aggression and emotional face processing 
25 
 
attention [Van Honk et al., 1999] and increased cardiovascular reactivity to angry faces [Van 
Honk et al., 2001], increased approach to/reduced aversion of threat-related stimuli [Wirth et al., 
2007], and is positively correlated with amygdala activity to angry and fearful faces [Derntl et 
al., 2009]. One mechanism by which some of these effects may occur is through a functional 
uncoupling of the amygdala and prefrontal areas that would normally regulate amygdala activity 
[Van Wingen et al., 2010].  
Social norms and expectations about behaviour may also be important in explaining sex 
differences in aggression. Gender roles are among the most highly established and socialised in 
modern society. The male gender role is associated with dominance and aggression compared to 
the antithesis traits of nurturance and empathy typical of the female gender role. However, in 
modern society, adherence to traditional gender roles is weakening. It is becoming more 
acceptable for women to act in masculine ways and binge drinking among women is on the rise 
[Newberry et al., 2013]. Alongside this, there has been a move away from the traditional male-
dominated public house with bar room environments being designed to be more "female 
friendly". These societal changes may reduce the gender gap in alcohol consumption and 
alcohol-related aggression from previous decades. 
Therefore, although aggression, including alcohol-related aggression, is greater in males, it is not 
solely a male phenomenon. In an experimental paradigm, Giancola [2002] found that alcohol 
increased aggression (i.e., mean shock intensity in Buss-Taylor paradigm) in males and females 
reporting high levels of trait anger, and although perpetrators of bar room violence are more 
often male, incidents of female violence are not uncommon [Forsyth et al., 2010].  
Expectancies 
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Alcohol-related aggression is stronger in drinkers who expect alcohol to increase aggression 
[Dermen et al., 1989]. These expectations could develop from direct experience, observation or 
from popular social or cultural belief. Many individuals believe that alcohol leads to aggression, 
although this belief appears to be stronger when considering the behaviour of others rather than 
one’s own behaviour [Paglia et al., 2006]. The belief that alcohol induces aggressive behaviour 
is related to having had experience of alcohol-related aggression [Quigley et al., 2002], and in 
experimental studies, people who believe they have consumed alcohol act more aggressively 
even in placebo conditions [Bushman, 1997]. 
Several expectancy theories have been offered as alternatives to pharmacological explanations 
for alcohol-related aggression. A core tenet of many of these is that alcohol consumption 
activates the expectancy of aggression, and this expectancy induces heightened aggression, 
implying that both alcohol consumption and expectancy are required for aggression to occur. In 
addition to offering an explanation for individual differences, these theories imply that an 
individual’s propensity to display alcohol-related aggression could change over time, if beliefs 
are altered in response to new experience or learning. For example experiencing alcohol-related 
aggression, either as victim or perpetrator, may increase risk of displaying aggression if the 
incident strengthens the belief that alcohol and aggression are related. From a clinical 
perspective, interventions that challenge these beliefs may be efficacious for individuals with a 
history of problem behaviours after alcohol consumption. 
Cultural norms and environmental factors 
Behavioural outcomes of alcohol consumption are often consistent with pervading cultural and 
social expectations [Neff, 1991, Lindman et al., 1994]. These beliefs provide a framework for 
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behaviour and the consequences of behaviour in social contexts. Thus, alcohol-related aggression 
is greater in cultures where there is a belief that alcohol is associated with aggression and where 
binge drinking is the norm, and these differences further undermine a pure pharmacological 
aggressive action of alcohol.  
There are also numerous environmental factors that could promote alcohol consumption, 
aggression or both. For example early life stress is associated with higher risk of alcohol abuse, 
early onset drinking and alcohol-related problems [Anda et al., 2002, Enoch, 2011, Sartor et al., 
2013]. Acute stress is also identified as a motivator of alcohol use [Pohorecky, 1991]. Alcohol 
can dampen the response to stress which has become one indirect explanation for alcohol-related 
aggression [Sayette, 1999]. However, anxiolytic motives of alcohol consumption are inconsistent 
in clinical samples [Chutuape et al., 1995, Battista et al., 2010]. Stress is associated with relapse 
in alcohol dependency [Brady et al., 1999], but chronic use is associated with elevations in stress 
in animals [Becker et al., 2011]. As well as increasing the likelihood to consume alcohol and/or 
aggress, these environmental factors can interact with other environmental or biological factors 
that put the individual at higher risk of alcohol abuse or aggression [Heinz et al., 2011].  
7. Conclusions 
We have hypothesised a two-phase model of alcohol-related aggression, based on studies 
indicating disrupted processing of emotional information following acute alcohol consumption. 
We also speculate on possible neural mechanisms for these effects based on recent neurological 
and clinical data. While many of the ideas presented here are speculative, there are strong 
theoretical and empirical grounds to suggest that these ideas are worthy of further investigation. 
Chronic alcohol abuse has previously been associated with altered processing of facial emotional 
expressions, and recent studies of acute alcohol consumption in healthy social drinkers indicate 
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altered processing, indicative of reduced sensitivity to sadness and increased bias towards 
perceiving anger in ambiguous facial morphs. These findings imply that there may be a greater 
likelihood of erroneously perceiving provocation when intoxicated in social situations and a 
reduced likelihood of identifying submissive signals that would otherwise curtail aggressive 
behaviours. This altered processing occurs alongside other effects of alcohol (i.e., behavioural 
inhibition, anxiolysis) which together increase the likelihood of aggressive behaviours in 
response to these social cues. 
Few studies have examined the effect of acute doses of alcohol on the processing of 
emotional facial expressions, but the current findings are informative and largely consistent with 
what is already known regarding emotion processing and the effects of alcohol on the brain. 
Evidence that alcohol disrupts general processing is not particularly useful when attempting to 
interpret these effects. It is therefore important to investigate the effects of alcohol on specific 
emotions, rather than on emotion recognition in general, and tasks should be sensitive enough to 
identify relatively small effects in healthy social drinkers. Kano and colleagues [2003], for 
example, report faster responding after a low dose of alcohol but no effects of a larger dose or on 
accuracy. The lack of disruption by alcohol at higher doses may be due to ceiling effects since 
only four levels of emotional intensity were used. Subsequent research used a wider range of 
emotional intensity and found effects of alcohol that differed depending on the nature of the task 
indicating that alcohol may differentially affect sensitivity versus bias towards certain emotions. 
This distinction is critical; for example, social anxiety is associated with an increased sensitivity 
to fear, while depression is associated with a bias towards negativity such as sadness. 
Preliminary findings imply reduced sensitivity towards sadness after alcohol, but no effects of 
alcohol on the processing of anger [Craig et al., 2009, Kamboj et al., 2012]. In contrast, when 
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anger was morphed with another emotion to create an ambiguous negative facial morph, there 
was a bias towards identifying anger in a two-alternative forced-choice paradigm [Attwood et 
al., 2009]. These findings need to be replicated and extended; for example, the bias towards 
identifying anger was only observed when target images were male. This may be due to 
expectations of greater aggression in males, but this study only used one male and one female 
facial image and therefore cannot rule out sex-specific effects as being due to other idiosyncratic 
characteristics of the facial stimuli. However, one difficulty with these studies is the length of the 
tasks, given the number of trials required to ensure reliability. This limits the number of variables 
that can be assessed in a single study. Due to the biphasic effects of alcohol, there is a 
pharmacological window in which a task needs to be completed, otherwise outcomes will be 
difficult to interpret, as previous studies have shown different behavioural outcomes on the 
ascending and descending limbs of the blood alcohol curve [Giancola et al., 1997]. Nevertheless, 
these findings indicate that alcohol alters facial emotional processing in ways that have 
implications for aggressive behaviour and provide a methodological framework to build on. 
There are a number of studies reporting positive effects of alcohol on the processing of 
social stimuli that should be considered. First, acute (intravenous) alcohol administration is 
associated with attenuated neural response to fearful faces in social alcohol drinkers [Gilman et 
al., 2012]. Behavioural data suggest that acute alcohol consumption leads to reductions in 
sensitivity to sad facial expressions [Attwood et al., 2009], and a similar insensitivity may exist 
for fearful faces. This would need to be tested empirically, as we can only speculate what effect a 
dampened neural response would have behaviourally. If this is indicative of a processing deficit 
of fear that is similar to sadness, this may have similar implications for alcohol-related 
aggression (i.e., fear may be an inhibitory cue that curtails aggression when processed 
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effectively). In social phobic samples, alcohol consumption reportedly decreases perceived 
rejection and attention bias of angry faces [Stevens et al., 2008, Stevens et al., 2009]. There are 
distinctions between these studies and those reported in this review. For example, these studies 
do not measure emotion recognition, which limits comparison. Where patient samples have been 
used, the findings may not generalise to healthy social drinkers (e.g., the attentional bias effect 
was not observed in sober controls). In addition, some effects were only seen for full emotional 
exemplar images and not for images that were emotionally ambiguous [Stevens et al., 2008].  
Nevertheless, it is well established that alcohol has positive effects on mood, sociability 
and interactions with peers [Sayette et al., 2012], which raises the question of why we should see 
negative effects of alcohol on the processing of emotional faces. We suggest that this is due to a 
general detrimental effect of cognitive processing ability that is well reported, and which we 
show extends to processing of negative facial emotional expressions. These effects would only 
be expected to affect behaviour in social situations that are perceived to be threatening or in 
which negative facial displays are perceived. As suggested previously, alcohol may amplify 
current states or enduring traits, such that positive mood and sociability are potentiated in 
pleasant social situations but negative mood and aggression are enhanced in situations of low 
mood, perceived threat etc.  
An important question that remains unanswered is the effect of repeated dosing, as most 
studies administer a single dose of alcohol. To achieve high blood alcohol concentrations, doses 
in region of 1.0 g/kg have been used, but this does not produce the same pharmacological effect 
as repeated doses over an extended period of time. Therefore, the extent to which multiple 
dosing changes emotional processing over time, and if there is a critical period when an 
individual is particularly at risk of alcohol-related aggression, has yet to be established.  
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Despite the fact that the empirical data on acute alcohol consumption and emotional face 
processing are limited, in particular linking these effects directly to alcohol-related aggression, 
there are relevant findings that potentially support a link. First, the results to date are consistent 
with the known pharmacology of alcohol, and the role of the OFC (i.e., in behavioural control 
and emotional processing). Second, the importance of emotional processing, including 
processing of emotion in faces, on behavioural expression is also well reported. Third, there 
reports of aberrant emotional processing in individuals with disorders associated with violence 
and in violent offenders. Taken together, this suggests that integration of these themes represents 
an important avenue for future research. 
This review has implicated a role of aberrant emotional processing in alcohol-related 
aggression. We stress that we do not introduce this as alternative explanation of alcohol-related 
aggression, but rather as an additional mechanism that has been relatively unexplored to-date. 
Alcohol undoubtedly increases aggression likelihood via multiple mechanisms, many of which 
have not been covered in this review. Due to the cue-induced nature of our argument, we have 
focussed predominately on “reactive” aggression, but alcohol may also alter motivational 
processes involved in social interaction that could enhance other types of instrumental or 
“appetitive” aggression. The ideas presented in this paper integrate with the alcohol myopia 
theory (AMT), which states that, due to limited processing capacity, intoxicated individuals will 
focus attention on the most salient cues. For adaptive reasons, threat cues are particularly salient 
and draw attention, and therefore AMT has most frequently been used to explain alcohol-related 
aggression. We suggest that as well as honing attentional focus (in line with AMT), acute alcohol 
consumption has the additional effect of altering perception of emotional expressions. This, in 
turn, will affect which cues are perceived as salient, and focussed on. Finally, it is important to 
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consider individual variation in response to alcohol. It is clear that not everybody who drinks 
alcohol displays aggression. Instead alcohol may "amplify" pre-existing behavioural tendencies, 
making those high in trait aggression the most likely to display aggression when intoxicated. 
There is also some evidence of inter-individual variation in emotional face processing, but the 
variability of alcohol-related disruption to this processing is less well studied, and warrants 
further investigation. Alcohol may disrupt emotional processing in most individuals, increasing 
susceptibility to perceiving social cues as threatening or provocative, but the subsequent 
expression of aggression may be limited to those who have aggressive tendencies, or are 
particularly sensitive to failures of behavioural inhibition.  
In summary, it is well established that alcohol induces behavioural disinhibition, most 
likely via direct pharmacological action on the frontal regions of the brain. Aggressive behaviour 
is not an inevitable consequence of this, but will be mediated by numerous cognitive and 
environmental factors. The social environment comprises a wealth of information regarding the 
intentions of others and threats to the self, and the processing of this information may be altered 
by alcohol. Both chronic and acute alcohol consumption appear to disrupt the processing of 
emotional stimuli, such that the individual is more likely to perceive provocation, and less likely 
to perceive submission, in social environments. Therefore, alcohol's effects on emotional 
processing may be a factor that increases the likelihood that outward expressions of disinhibited 
behaviour are aggressive in nature, although this itself may also be subject to individual 
variation. Recent advances in computer-based interventions to improve emotional face 
processing in psychiatric disorders [Browning et al., 2012, Penton-Voak et al., 2013] mean that 
if a causal link between alcohol-induced emotion processing disruption and aggressive behaviour 
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can be established, there is scope to develop novel interventions to tackle this problem in 
individuals prone to alcohol-related aggression. 
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